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WARM FORGING STEEL EXCELLENT IN INDUCTION HARDENABILITY AND 
MACHINABILITY, INDUCTION HARDENED PARTS USING THIS STEEL, AND 
PRODUCTION OF THE INDUCTION HARDENED PARTS 

PROBLEM TO BE SOLVED: To obtain a warm forging steel having a superior 
machinability and induction hardehability in an as-warm-forged state and further having a 
high strength, high toughness, and excellent wear resistance while obviating the necessity 
of intermediate heat treatment, such as normalizing, after warm forging, by regulating the 
amounts of solid solution elements, such as C, Si, and Mn, to values in specific ranges, 
decreasing deformation resistance at the time of warm forging, and reducing hardness 
after forging and cooling. 

SOLUTION: A steel, having a composition which consists of, by weight, 0.30-0.60% C, 
<0.50% Si, 0.20-1 .50% Mn, 0.0005-0.0050% B, <0.020% N, <0.1 0% Ti, and the 
balance Fe and containing, if necessary, one or more kinds among <1 .0% Cr, <0.5% 
Mo, <1 .0% Ni, and 0.01-0.2% Nb and further one or more kinds among <0.20% Pb, 
<0.10% S, <0.20% Bi, <0.10% Te, and <0.01% Ca and in which the ratio between the 
contents of Ti and N, Ti/N, is regulated to 3.42-8.0, is used. This steel is forged at 
700-900°C, cooled down to 500°C at 5°C/sec cooling rate, and subjected to induction 
hardening. 
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2 


5 8 


6. 9 


0. 5 5 




3 


6 3 


7. 1 


0. 5 7 




4 


6 3 


7. 6 


0. 6 1 




5 


6 4 


8. 3 


0. 6 6 




6 


6 3 


6. 4 


0. 5 1 


Si 


7 


6 4 


8. 2 


0.6 6 




8 


64 


7. 1 


0.5 7 




9 


63 


7. 8 


0. 6 2 




10 


6 7 


7. 7 


0.6 2 




1 


4 1 


0 


0 


It 


2 


5 3 


4. 1 


0.3 3 


« 


3 


5 8 


4. 2 


0. 3 4 




4 


6 1 


5. 9 


0. 4 7 


an 


5 


6 1 


5. 7 


0. 4 6 




6 


6 3 


4. 4 


0. 3 5 




7 


6 7 


4. 4 


0. 3 5 : 



[0027] ±tz. wm*&m-ttt:*>. ±%zt mm 

IZ&fSlSSMLX&btlt:* 3 Oinin^^I^n-^ 

fJlilT-c, 2:i5, flJB'JiSaetil 0 0ra/». tDO&Afiji 
0 . 1 mm s IJUi'W ffiffl L Jt » ^4 tiJSfi'lgCSi 
^SSt^i^) 7' 'J *>l L-fw . 

[0028] 

[Ii4] 



St 4 





Na 


mm?s (#> 


SS3 (HB) 




1 


2 2 3 


1 4 1 


* 


2 


1 8 9 


1 8 1 




3 


1 2 9 


1 9 9 


IS 


4 


2 2 9 


2 0 5 


w 


5 


2 1 5 


2 1 5 




6 


3 2 6 


1 9 3 


Si 


7 


1 9 9 


2 0 2 




8 


1 7 2 


2 0 7 




9 




2 10 




10 




2 14 




1 


1 7 7 


1 3 9 


Jfc 


2 


7 8 


1 8 8 




3 


5 5 


2 0 4 


m 


4 




2 3 3 


sn 


5 




2 3 3 




6 




2 5 5 




7 


2 3 


2 5 8 



[0029] ££\ .^il^ttSrfTffif 4fctf> . « 3 0 in 
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( 8 ) 



WW 1 0 - 1 4 0 2 S 4 



in 0tim®&m> 4«H*AiXfc £->X4> 1 2 in in, 
i3*55 3niinfflii ( t./,- = o . 5) ^)sJHiftltAi"i.Wfi 

o . i wte+iii 5 . s g p a x*$> h , m-isom 
wizv ■< y"ii xmmimmtf i o%^^-tm *m i t* 

tJ-, 

[ o o 3 o ] rmhi 'mi&z&m^- <t> 

S 5 



[ o 031] wmtf&znm-? 4> 3 o 

IS/JlLTt, ) ; rff-.7t, ./ y-f-Ji. 10R.7-V 

[0032] 
[*53 



Ha 



10 



B 1 Os&fc 



1 - 3x10' 



3. 2X10' 



4. 3 x 1 0 1 



3. 9xio' 



2. 9x10' 



3. 2X10' 



7. 3X10' 



7. 2xi0 ? 



5. 3X10' 



4. 2X10' 



0. 1 x 1 0 7 



0.4X10' 



0. 3x10' 



0. 6x10' 



8 4 0 



12 8 0 



14 9 0 



14 7 0 



14 6 0 



14 8 0 



15 5 0 



15 7 0 



16 2 0 



6 6 0 



8 6 0 



1110 



13 2 0 



mm. (j> 



I 8 7 



1 9 4 



1 6 5 



1 5 5 



1 4 5 



1 4 5 



1 6 7 



1 7 7 



1 5 5 



1 3 8 



3 5 



3 2 



2 6 



1 5 



[0033] i<2 (cj±. w®mm&$zmmtLt <%mk 

<r>W * & >7< L - *^Bj]ftjc?y^jftjt{iJt<^iJ^ > [a] 
*FK* ?>flf*rnt L Xis '•) . ^^^cJt Tf ffl^^SEH'C 
fei'Lti* , J I S S 4 5 C i /^{.± S 5 0 C > fflmrr&mfe 

fA^f^ffiFf * # 5 0 H R C a±X*fo & <r> izii I X . tiM 
MMllS!%nLr>C&*-ttLX\,^^tz>t>* 4 1 HRC 
'cm<%:->Xi->$>, £tz. Wtim*lt <t/r) 
t . 2 t > Til i> 0 . 5 — 0 . 7 fOKHCS: -•> "C 

ccte. + ft ^a iTPiii $ ?W5 & tcf . i^c. cfi*ra#>s 
.r fc iz «t -s -c a m H * 1- ifitjn t h z 1 1 i ^m. >. $ i ix 



^7J±-2r 5Ci ^"T- S h Z > tf-fti}>%> . 
[0034] fS4(cli. teBiJttstK»»SSr*L7t* s . 
it#J-f?'Jffl 2 ( J I S S 4 5 C ) t *?¥ftffl ?r JtKft-S 
t . v ^i'Lf)iBM(ciJ t >t i 2 - 3 i^m^MMimm 

zittz. zozdiz. *mmmxn. mfevmrnmizit 
<t mmwfa± ixv>&„ &tz % *ig"SiP34-7{iP 

[0035] i5ci^ mmtife%mm<7>te%:, urn 

^mSr^L^, JtWf«lfflOB101£i!)#^ti. 0. 1 — 

o. 6xi o 7 <n$m\,ziF>z>ifi . Jr^rnxmirmm 
iztt U2-10 m:x±^.mmmmmu § nrz . s 



BNSCXXID: <JP_41014O284A J_> 



( 9) 



{AN b SrilSilDtJt Lf>f if)^?'/. Mo. Ni. N b £<35, 

»5Sgf(cist »T t mix t w -b , 
[00 3 6 ] 

<Xf>J: 3 &gy lit ^ £ ^ 1- -5. ... 



tvl-fW I 0 - I 4 0 2 S 4 



7o> b^s— >?c?)jac^ 
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